arXiv:1506.01265vl [astro-ph.SR] 3Jun2015 


New windows on massive stars: asteroseismology, interferometry, 
and spectropolarimetry 

Proceedings IAU Symposium No. 307, 2014 © 2014 International Astronomical Union 

G. Meynet, C. Georgy, J.H. Groh & Ph. Stee, eds. DOI: 00.0000/X000000000000000X 

Abundance analysis of HD 22920 spectraj 

Viktor Khalack 1 2 and Patrick Poitras 1 

1 Universite de Moncton, Moncton, Canada 
email: khalakvOumoncton. ca 


Abstract. The new spectropolarimetric observations of HD 22920 with ESPaDOnS at CFHT 
reveal a strong variability of its spectral line profiles with the phase of stellar rotation. We 
have obtained T e s = 13640 K, loggr=3.72 for this star from the best fit of its nine Balmer 
line profiles. The respective model of stellar atmosphere was calculated to perform abundance 
analysis of HD 22920 using the spectra obtained for three different phases of stellar rotation. 
We have found that silicon and chromium abundances appear to be vertically stratified in the 
atmosphere of HD 22920. Meanwhile, silicon shows hints for a possible variability of vertical 
abundance stratification with rotational phase. 
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1. Introduction 

Accumulation or depletion of chemical elements at certain optical depths brought about 
by atomic diffusion can modify the structure of stellar atmospheres and it is therefore 
important to gauge the intensity of such stratification. Recently, we have obtained three 
ESPaDOnS spectra of magnetic CP star HD 22920 with the aim to study vertical strati¬ 
fication of chemical species in its stell ar atmos phere. This star shows a weak photometric 


phere. 

variability with a period P=3 d .95 dBartholdv 119881 ). Its small value of Vsin(i)=30 km/s 
results in comparatively narrow and unblended line profiles which are suitable for abun¬ 
dance analysis. The slow rotation and the presence of a weak magnetic field support the 
hypotheses of a hydrodynamically stable atmosphere, which is necessary for diffusion to 
take place. 


2. Spectral analysis 

The preliminary results of the abundance analysis are presented here for HD 22920. 

The line profile s imulation is performed using the ZEEMAN2 spectrum synth esis code _ 

(lLandstreetll982l f and LTE stellar atmosphere model calculated with PHOENIX ( Hauschildt et al 


1997tl for the T e ff = 13640 K, log g=3. 72. For each element we have selected a sample of 


unblended lines, which are clearly visible in the analyzed spectra. The element’s abun¬ 
dance, radial velocity and Vsin(i) were fitted using an automatic minimization routine 
independently for each line profile in each rotational phase, and are presented in Tabled] 
For each ion presented in the Table dl the number of analyzed lines is specified in brack¬ 
ets. Our estimates of the radial velocity and V sin* are consistent with the previously 
published results for this star. 


f Based on observations obtained at the Canada-France-Hawaii Telescope (CFHT) which is 
operated by the National Research Council of Canada, the Institut National des Sciences de 
l’Univers of the Centre National de la Recherche Scientifique of France, and the University of 
Hawaii. 
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Table 1. Average abundance of chemical species in the atmosphere of HD 22920 for different 
rotational phases. Number in parenthesis represents the number of analyzed lines for each ion. 


Abundance | ip =0.0 | <p=0.497 | ip =0.763 


log(iV(OI)/JVt ot ) 
log(JV(SHI)/AM 
log(N (Fell) /Ntot) 
\og(N (Crll) / Ntot) 
V sin i (km/s) 

Vi (km/s) 


-4.03±0.18 (2) 

-3.88±0.38 (15) 
-4.26±0.22 (32) 
-5.83±0.95 (6) 

36.1±4.3 (55) 

16.1±4.0 (55) 


-4.11±0.20 (3) 

-4.34±0.29 (8) 

-4.11±0.24 (31) 
-5.59±1.31 (5) 

37.8±5.4 (47) 

18.6T4.5 (47) 


-4.07±0.18 (3) 

-4.20±0.29 (10) 
-4.05±0.27 (35) 
-5.27±1.18 (5) 

37.3T5.0 (53) 

19.8±4.4 (53) 





Figure 1 . The best fit (continuous line) obtained for the observed Fell 5100A, Sill 4200A and 
Crll 5097A line profiles (open circles) in HD 22920 at different phases of stellar rotation. 


For each rotational phase we have determined average abundance of oxygen, silicon, 
iron and chromium (see Table |T]) . During simulation of the synthetic line profiles we 
assume a homogeneous horizontal distribution of elements abundance, which is not cor¬ 
rect, but provides an estimate for the average abundance for the given rotational phases. 
The observed profiles (see Fig. [1]) differ significantly from the simulated ones. This and 
the obvious variability of line profiles with rotational phase argue in favor of a non- 
homogeneous horizontal abundance distribution for these elements. Among the studied 
elements, Sill line profiles show the strongest variability with rotational phase. 


3. Summary 

Here we presented our estimate of T e s = 13640K, log g =3.72 in HD 22920 and the 
average abundances of oxygen, silicon, iron and chromium for different rotational phases 
(see Table [T]). All the analyzed elements show variability of their line profiles with rota¬ 
tional phase and seem to have non-uniform horizontal distributions of their abundance. 
Among the studied elements only silicon and chromium abundances appear to be verti¬ 
cally stratified in the stellar atmosphere of HD 22920. 
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